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Note 

The invention described in the Scope of Claims of the present application is recognized to be a hetero 
junction field effect semiconductor device, and manufacturing method therefor, comprising a GaAs substrate, a 
channel layer formed on the GaAs substrate, a first semiconductor layer not containing Al formed on the channel 
layer, a first and second cap layer of a first conductivity type which are formed on the first semiconductor layer 
and create a first depression in the first semiconductor layer, a first and second ohmic electrode formed in the 
first and second cap layers, a second semiconductor layer of a second conductivity type which is formed in the 
first depression on the first semiconductor layer and is isolated from the first and second cap layers, and a gate 
electrode formed on the second semiconductor layer. Japanese Unexamined Patent Application Publication HI 3- 
250939 (September 14, 2001) (hereinafter, "cited invention") describes a field effect transistor, and 
manufacturing method therefor, comprising a GaAs substrate, a channel layer formed on the GaAs substrate, a 
first semiconductor layer not containing Al formed on the channel layer, a first and second cap layer of a first 
conductivity type which are formed on the first semiconductor layer and create a first depression in the first 
semiconductor layer, a first and second ohmic electrode formed in the first and second cap layers, a second 
semiconductor layer of a second conductivity type which is formed in the first depression on the first 
semiconductor layer and is isolated from the first and second cap layers, and a gate electrode formed on the 
second semiconductor layer. Comparing the present invention to the cited invention, the object, constitution and 
effect of the two inventions are similar in the point of having a GaAs substrate, a channel layer formed on the 
GaAs substrate, a first semiconductor layer not containing Al formed on the channel layer, a first and second cap 
layer of a first conductivity type which are formed on the first semiconductor layer and create a first depression 
in the first semiconductor layer, a first and second ohmic electrode formed in the first and second cap layers, a 
second semiconductor layer of a second conductivity type which is formed in the first depression on the first 
semiconductor layer and is isolated from the first and second cap layers, and a gate electrode formed on the 
second semiconductor layer, and allowing for increased gate turn-on voltage and reducing operating resistance. 
Therefore, it is judged that the invention described in the aforementioned Scope of Claims of the present 
application could have been easily invented based on the cited invention by a person having ordinary knowledge 
in this technical field. 
(Attachments) 

Attachment 1: Japanese Unexamined Patent Application Publication H13[s/c]-250939 (September 14, 2001), 1 
copy. END 
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(54) HELD EFFECT TRANSISTOR AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the withstand voltage 
characteristic of a JFET and realize a stable operation of the JFET. 
SOLUTION: The field effect transistor having a buffer layer, active layer 
including a channel layer (e.g. InGaAs) composed of a first conductivity type ^ 
epitaxial ly grown layer, source-drain electrodes formed through a first 
conductivity type contact layer on the active layer or side face, second 
conductivity type epitaxially grown gate layer (e.g. p+ GaAs) and gate 
electrode formed on the gate layer on a semi-insulative compound 
semiconductor substrate, comprises a semiconductor layer (e.g. InGaP) for 
rapidly lowering the balance band energy from the gate layer to the channel 
layer between the second conductivity type gate layer and the channel 
layer. 
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[0001] 

73 (Field Effect Transistor; TFETJ ) |Zf$ 
U g«£FET|lMT*fc<J)7J5^ 
[00 02] 

C1XX0)ftffi] GaAsl l n P&l 1 1 - V^fba to 
H E MT Hftl^tlS^ Q^FE T 

ffH$!=«JH**iri**. H6ifct Milttmi¥io- 

6 49 2 4^$g|Zfn^tl/zF E T (DWffiWjSTffi^ 
15 1 llfcLiT, 1 00 5tt^l6»1SQaAsStfi, 1 
0 0 4 tt^$ggt14G a A sgffi 1 0 0 5 <J)±IZff3jtf 2ft 
tzKvJ7E. 1 OO 3|*/W7 7ii1 OO40)rVr^ 
^IZjftdi^ftfcn-- Ga AsSttJg, 1 00 711^^7 
7*.©1 0O4d)n-GaAs &t£Jf 1 0 0 3 ftijgjtf £ ft 
rt*tfl*r#3lZiKJ5ji3 tlfcn f^-^ yO Z\y%9 hpS 

1 0 O 2|i±Ir2n - G a As*§t$JH 00 3<J)±|Z 
teJ&2t\tzn- Al Ga AsI^fV^^h^^S, 1 
O 0 1 I4±=en- A I GaAsl7?Vi/7 h -y/Ug 1 
0 0 2 <SftfizLT%mZM5& Ztltz i - G a A sff % 100 
8tt_hie i - OaAsf 10 0 1 G)±\ZMf$2t\tzS i 
02$g&&, 1 0 1 5&tf 1 O 1 G\t±iZn 9 
Z}y$9tvmi 00 7a)±|Z^jtf£ft/zAu GeM 

sjty«*v-a- Fu-rvwcay. ioi7ij P 
♦awnsfcjiytt**- r^r-ass* &_t<D<tdiz>f- 

hp|13II pnlg^Wr^FETttJ FET (Junction 
Field Effect Transistor) fc LTJO^ ftrfc "J, ?"C0 

s'jftr^cfciz^r FMywubmtozixtevv 

35 -^>» 



[0003]^ CULSE^SSfMSfi <D%l&tt 5i62~ 

5 4^#B3 Lrirar*. ir. si *^7i*xes 
^s'i'jbtaajMsi^jtyiRMi 001 — 1 oosji^ 

JgJSir*. ±16 i -GaAsf 1 00 5<J)± CDrVF^^ 

i:SiO2jg^i 008^S U 
0 09^l^rS i 0 2&1 008OT U £(Zi - 
GaAsJgl 00 l£F5-rx?*V?r*CfclZJ: 
fJ, <f-hffl««Mr* (©6 2) . 
COO 04) ft!" ±=g>f- MOTSIZS i 02$gg&$ 1 

0 0 8 £7 t LT MO CV D (Meta I Organ i c Chem 
ical Vapor Deposition) i£fcL<l£CBE (Chemical 
BeamEpitaxy) &£JBl*r. D ♦MOfc&^TF T^ftE 

1 00 7$^^ (16 3) . *-d)ft v 7*M^* 
h 1 O 1 4^7*9 HTSi 02*SI5B$1 OO 8fl)V 

Kl^V*ffirajW«8D L (164) . 
h l^*h 1 O 1 4£m>r=fc£/U7h*7i£l::rA 

S101 e^jdir^ctr. me 1 i^r^asf^KS 

[00 05] 

[^d^^Lctotr^issi] ta*o)¥>K»«s, a 
p*sso>fas«jnr¥!«»e€Sfisr^s. aig 

a As±[ZtetiirZ>k. AIGaAstGaAsrifcl 
(IJAIGaAst I n Ga AsfelOiffi^^OX 

flrtffiiXMBS. F ETO)ifSf±^ri(D^ffcV>IA^(J)^^ 

[0006] X. A I *Bfb£:h?3lt££!&fURiOT£ 

^|ZA I GaAs±|: P ^fl)¥^^^l:f(J) 

[00 07] 5^ P^¥^^^^AI Ga 

Asm£m&\ : ?<<ry*yo?mtii?%tz$)\z. ai 
xv?v^aro)fS]^Hrjd)S«ttiistym<^L^ 

COArfif). FET^JSL^SjaiB^tt<J)-feftfc<t^ 
[00 08] FETO)#gi^lZSL^^«^^^ 

J5ffiizi4^-^ -^iSfi^^ ^;i/@/\cj)qv3^ h 
mm, ?-\-T<i>?/-Hm&&%. ttz. fetid 

1 996#l EEEGaAs IC Syrnpo 
s I urn 111 9|ZieiS#tlTl^J:3lZ. f$U*V 
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1 



m ft 1 * * v -T- fLJf a. (D 3 y 5 9 h L K 

Coo 09] *PK80)3Si (DStttt, JFETO)iij*JiHI 

jirffisi=&ft: ^l^wj, * * v ym m * * 

#«i££3gJillT5;:fcrfc5. !S6<DB$ltt, F ETO) 
[OO 1 o] 

ttfc«r»»»*h7>f Mies 2 

¥sw*e out. rr*ju*"-^a«Jij t»T) £H 
[ooi 1] ^pg^oD^^h^vv^^rii. 
(2) *rge3snws/>snsr«y, 

a«HftipSr«*Ct, (3) jitter 4Jlr«il n 

hJfftiGaAs, A I GaAs, I nGa AsfeLdJ 
I nGaPHft>6»jtfdftTl**Cfc. (4) tf£x4 

J5fir5¥ss»edijgjdi*nr*5y. ffliess2i£^s*<D>f 

rsy. »¥is*Mii:j:y»jrt**i*i«o)UMrti: 

(6) Mie (5) izjsl*t\ y-a- Ku-rv«ftiz» 

(7) *j=e <5) izfcL^r. y-a- ku^tvmizm 

GaP ftie tt *X *Jlr¥-7»mJI±IZif IS LT x tf 5 

*^^JlrJdlfi*t\fctO>r«y* SSI nG a PfSl^ 



*V?aF vrtJffc LTtflE*-*^ UV2 2h£4 

u »JK«fi**ifcijt^iza2!ws(D'y-hSiOTj5fi 

^JSfi^tlTtt^Cfc. (8) y-*« 
JBjtffti3£SiR$MZfcfc£ Lfc^lzHrf^gfiS *tiTtt^& 

Cfc. (9) ±E (4) - (8) iZfcUT. ?*«j|r± 
lZ^*ft*»ftB©¥SW*Jilft M<kfcln t G 

( 1 o) mzmftE<»-ws.\t±Ti)K swv rm±.\z 
JKfi6*+i*¥a*sizcD«»riiufcaiz, Mies 2^ 
he fctt izsgasft*ii=ii«»JBrii*tifcfeo) 

(H)tS(lO) IZfcUT. mm& 

JiT&^efc, ci 2) Mis d □) xia d D izte 
tz?v #Jte±lziKrf *ti*x-y fyox F v fc. 

3t-^99 3v${7h*?fty. ftiena^x^v? 

(13) tt!E do) Xtt(n) lzfcur> ttE 
*-^v^3VS5h»T»y. mJErf LfcG3SWz?Stt 
M0>-5f - h Etfttie X* Jl,*- ?Rfi \zm L TJ^fiS * 

tirtt*cfc* d 5) w=e (4) - (7) izfei^r. 

»ttJi±lZJgj5S*tl*»2«5*Sgfl)^- hSfeL<ttV 
ttffi*A3tfiE««*x*;b*--«a-aizTtf5¥JS* 

[00 12] afc*38Wtt. lEtMW^V^S 

Coo 13] (a) ¥Jg»ttft^¥iS*StJ5Ltlz, S 

*Jifd!fi*£*Xfifc. Mienv5^h®4 i ii/z:i^2 

<DUt7®K«fiT*XSfc. C0)3S20)»Jt7rtlZS£ll 

Lfc»«Jiiz»i a)»jt^»«sr*xiit. »»ia) 
'Jt7rti»2a«w5*- Fe»fRttizmrt 
^*«x*it^*. wie»2is«a!o)^- vmt* 

«wx*^-saiisiizTtf cr*^*- 

^5o)sss*ar«y. ax^^-^RaiajiAs i nG 

izj:y»jsfir»GS*a. ft^uttttiei nG 9 ps± 
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II, bS I nGa Pif±|Z I n G a As P Jf£££MttJi 

tisstifesxiztfieii >95i he^j^r^xst, is 

I nGaPSU y JV^^hv /fl§ t L r*tie I n G 

a As p.fg££Ex&t£Jg4»izsgi <d«j t7^i^hi 

•y *v ?r *xs *^cisa*a: s * * * jut ±n 
Kri^ft^^JtawsftStt *tt<tfcin, g 

Coo 14) (b) ¥»»ttft^rttj¥!S*Sffi±l;. 3S 

V-a F U-f VMJflflUVSO HS£ffi*Xfc:3*^ 
*JMKS*1**X«fc. **<fc**fE3V*0Hl+ 
l= U t a £J8jsS T5X*i i:. SSU-fc *i*ilzsS2 

•^r^- hesaw«iiiiJ56s* , t*^xiitsa*, 

WESS 2IS«Sfl) h« fc * f * IM fc OSIlZtfE 

- MBa*&***jwBiz£5M^x*H*"-€a» 
iztu ci*H*-*aiw) 

fc r *«m ft <Dsaa*sS r« y . 

S6x*jt*-^ii»e i nGa p^iott^jBrasy* is 

9 hJB4>l=iJ««Xv hx?*vtfl::j:y»jdT* 

S¥jS7*£, 15 & InGaPfilZlnGaAsP 

G a Pfi^X v^Vtfah V/Wfc UrtflB h 

^r$xe«*cct««fcT«afia*a. Rtf** 
i n s Ga, p^fjsfififidtr^eojfrrjgfisr^ct 

ss««&E««r^-KJi%ii»cttJgr^xfi^ « 

Etf- h*i±iz<if- h«S«l:t*XfIfc, *E*- K 

u-fva«*5»Rttizfti*r5XBt. aMflKpJMiizv 

fi»JdiTSXfflt, bS*-* y{7 ZJVS9 hJB±lZV- 

ll/^-^iSISIgft) i nG a Pft^tt^lTSy, fit I n 
GaPJg£x?*v?;*h 7riJfffclTtiE9- hJ§£ 

<*:fcin, Ga t P^«J5Sjrt*fcT*efl)*TJB*lir 

3 c t « sat r24m« h 5 v^a* a>»5s*s£. 

Coo 16] (d) ¥«»1Sft£&¥8£fc3ffi±t S 



e*- hewrsjg«i=^5-zv^r$xafc, mis 
i*ttJi(j)v-^atf k u-f vffiigsaffiftizBRirsx 

lit. »MffiflWI=V-^- FU-fVMJB©*-* v 

iiz-y-h^ffiSJKrtr^xafc. wg^-^-^av 
5 5 hsjtiiv-aa h u-r vo>*««gjdir5x*i 

@ iz^ie^f - h 6 * * *jieiz£5flfiw ?px* ji/ 

&T&y. ISX;fOl/**-^i$Sff®fli | nGaP^^ 
STfcy* sS t nGa PJiSXv^V^h^^JifcU 

Titles- HI«*Xy hxy*v?|=Jtyj»3»ttir 

«<tfe I n. Ga, P-S«JijWI*fcr*e©*rJBJ5S 
COO 1 7] (e) ¥!BSttfbSfc¥$#£tJ5±II, 3g 

*2a«*sr^-hJB-*jii3fc«wT*xsfc. «r 
? he±i=v-^a» ; u-fv<D«ffi€Jgjair*x#sfc 

izffifS hJi ft 1 is * jm 

i^*cfc*»afcr«ft»ft h5V5?^5o)sss*a 
ite^r- hii^^xvhx^^v^iz^yx^^v^r 

-S>. ^^L^IilS I nGa PJf±|Z J nG a As PJf^V 
UTttge»2S?Ma>-5f- «A5JBjd**l, I nGa 

a s pssiyf^^ h v^et UT*tie>f- 
cfca#»fc«»a*3!£, R^^"PT>ji/®±izjgsii^ 

tl*jSlSJia)W*Jid5. ^tt<^6 In. Ga. P^£ 
COO 1 8] ( f ) ¥ffi»ttfbd»¥ia»»Sf£Lhi=. » 

3S2is«sfswT^-hesjB*«Jir*xfSfc. *r 



fc * JWI fc (MR iZtfE >f - hJf d>6 9 V * J(/@ |=£ 

vAJtt i/cwe?- hJB^^x-y hxv^vc; 
IzJiyfWfflBttCrtS-xvtfr*, &*L>ttI5i nG 

aPiilll nGaAs PJi^LrWge*2SS*S(J) 
^-hSAi^J5fi?n. IS I nGaAsPf $I7?V{7 

ahv/WkLTttEtf- HWivUvfv^i: 

HEtf-hMfct V-*- KU-fV«»Bfl)* 

U-f VMfflO)*-^ v9 hJtJ&tffSlZJBjtfr 
^CfctfTS*. ***JI,e±lzJBtf *ft^tt*0>¥ 
JSfcBtt. d>*<fcfel n, Ga. psrajswafcr* 

E00 19] Ce) ¥«S£fbSfc¥!£ttStlRJtlz, » 

l=)Brt*ti^Xy*vi7^hv/Wk, S^hv/W± 
IZJM^tiSV-*- Fl/-fV*ftlB(D*-5v9 3V 
S^hetSIBScxtrS+^i-JUs^SiiSIIifc, S 

9esj&dir*x*Sfc. isva^JfflS^aizsfflr* 

k. ^JKfifi*tlfcCDT»lZ3SiS5«SSO)¥SE«Jifc, S2 
S«SO)-tf- hff€xt±»2'*JMft&-t»*XS«* 
Jk ttE£2m£Q7-HBfc?*:MrJ B , fca)a.lztf 
Etf- KJf *&***H f JBI=2*flM«*x*H,¥-* 
a»IZTtr**»*JB (x*^-3FMSJi) «tfE09 
2MZri« 1 Sg«<WSS»S4"l=i6l^ k£ 

siKkr^*ii5aah5v^5fl)K>s*ar©y. is 

£*=?®kT£35!i2:fr&* tfE£2M94>7- hJfSffi 
x* II^=%F - £S»CTfcf *¥»fceiif»l»rBJs6 

[00 2 0] (h) ¥»«9MftW¥£ft«tfLkl=. » 

Sv^aVS^Hifc £)P*x e s * 5/ * J MBS * it* 
□ T*7:29B£JBriiT5X*ifc. B?^{7J90)GaD9 



* JtoM &1**XfK*4k WiE*2SMSs!a)<f- 
h-Sk^r ^Jik^HlzMiE^-hJiftiiD^-r^JbJi 
l=£^flmx«^-«ASIfelzTtr$¥8MM (x 

i=ai? * z. k %m k r swam h ? v 

y^3tWB5S«iST-«y, X^¥-*iS«ISdil nG 

if z*m&m iztsu 7?fdi«3rfr * c k tfr * 

COO 21] ( i) ±E (a) ~ (h) |=JSL*r, «E 

sis£*33tfns*7fcy. 5 28S*£!a5p3S7fcS*j» 

COO 22] (j) ±E (a) ~ <i) |=tt,*T, «E 
*-r*ltJtd> I nGaAstfcljGaAsrifili^k 
3S 2*55133 fl)?- hS6>G a As % AIGaAs, In 

COO 23] 

c^qatDsno^sg] nil *wm<b-ma\zttzm 
*»ah5v^5a>x*j^-^vF®«is;ttizii? 
Lfc&orfc** c<o«rtt. ?**j»J:Lti nG 

i:mr^ tt&'&mmvtiL. p»GaA S <?-hJi 

ttM GaAsS±|Zjg/sJ|*ftrey. ffiW*I*it 

*" - tt * f *JWiMziSi ft 1 "d t 3te/E& jMzjB^ 

♦ CftlZ&UT* InGaPillZptGaA 

3 7lt *0>*EE71MTOX*n>*-#&»lzeTl, 

[00.24] I nGaPJfttt£«J:yAs^tl4k 

<DSL*x ^ v^SHRttmi & ti* e k & x v * 

* h v As k L TMffl ^Ci: tt J0"o 4a T L^fc #L 
^o)0)J:3«J FETiz^jL^r. H«^«SO<f- h 

jgk^^^jisfccDPaiiz^fitirsckrs ±ieo><tdtt 

[0025] X, I nGaPStt&fc£tlY>ri\A I « 
*^7l«ttUfc«. ^ I nGa PS±|ZHj«|Zj:y^ 

ssfresjBjdrstB^iz. ^7^Q^-o)aiv 
;a;uxy^v^*«kftia6tii^fca>6, $*-v<i> 

[0026] Ifct^rll C<3)l nG a PJf t^T- 
hSk(J)r a 1lZ I nGa AsPJS^SJm, ±E© 
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[00 27] 

[00283 mni 

iut. a2~H6«#Btr3BiflW»a>»asi=-3L»T 

[0O29] ¥!6»ttGa AsStJRl 0 1 ±|Z V R@ 4 

0 On m(DG aAs^vy 7?f 1 0 2. &J? 1 00 nrn 
(D7VF-7AI 0.2Ga0.3AsM777-il 03, 
S i ^4 x 1 OISc rn-3H -7 l/ftRB4n mO)A I 
0.2G a0.8As^fttfS©1 0 4, KJ?2nmO)7 7 VK 
-7AI0.2Ga0.8As^-*tHO5, |J?15n 
m.J)TVK-7! n0.2Ga0.8As ***>|/Jil 0 6, 
KJl2n rnO)7'VK-7A I 0.2G a0.8As^-tf@ 
107. S i^4x 1 0I8cm-3K-7U:il?9nm 
0)A I 0.2G aO.SAs^mfSJH 0 8. KJ?17nm 
0)7VF-7 I n0.49GaO.51PJf 1 0 9. &J?3 0n 
m«3)7V F- 7G a AsgtoiA&Jg 1 1 0, S i |4x 

1 018cm-3F-7 l/-:K)?6nm(J)A I 0.2G a 0.8 A 
s 9-1' h : 'J-(r77 hvMJf 1 1 1, Si $4x1 018c 
rn-3 F - 7 LfdKJ? 1 O 0 n mfl) G a A s =fc -fy 7© 1 
1 S^JBfc^SStjfdig CMBE) ££fctt€fli£B3;tg 

(mocvd) Slz^yxes^-Hlz/di^TS. 
@ 3ttx t:3 * foti&ftGMi&ZTrs L tl^ 5. 

[0030] S4|Z^rct3|3, ftjtfLfc^x^ 

±lZ9-f KUi?7 ($S20>U-fer7) ftiBUDLfcV^i 
9 11^ U A I 0.2G a0.8As 9-f FU"t?77h V 
/^Jf1 11 &I.y*ya?>\-yrfm\zmi>TGaAs* 

7 1 7 v 3?<J)* tz7 v im n 7 t <Dfi£ff 7 
(«^KBCI3+SF6ttt) ^Alf;^^!'^ 

[OO 3 1 ] ^ffilZSititri^S^ajA I 0.2Ga0.8 
Ai9-fMJt^hy/*1 1 1^:7771 91^ 
5 Lfcf*. £ffiizs i 0 2^1 8 1 Sftj^r*. SrfclZ 
7- h »J-fe73 C3Sl<DU-t7) N9D L/=777 1 9 
2££jdU 5i02il3 1^l7?V7T^ 
|Z. I nQ.43G a0.51PJg1 0 9 £7 h '^Jf KEUr 
B?J?3 0 nm(D7V K- 7G a A s 1 1 0£ 

m es&m <j)x izj: yawttiz ^1^1 
[00 32] >xiz, 0e|zff,rJ;dlz. 7771 92£ 

^ffilZSatfcl n0.49Ga0.51PJg1 0 9± 

izs i 02& 1 3 1 $?77tL7r. ^-hBaan;M 



BEj£65^|iMOCVDi£|:J:yZn*fcttC$1 x 
1 O20cm-3K - 7 U:ptGaAs|12 O^jtf^r 

[00 33] ^<Df&. p + Ga As© 1 2 O0)±\Z J f- 

7 iSJKJSSr*. *lZAuGe£2K£iJ7 
7%LtfTQ4 (ftUl* 4 0 0*0/ 1 m i n. ) £fiU 

7 3£JBjd!U ®2C)ttig£f!**, 
[00 34] ^(DfilJS^fflL^CfciZ^lJpf^fD^ 
£^T¥£*. ttt^P+GaAsf 1 20M«(!) 

*7*p^-ss[gu ^E!ifi^< rctiZcty J 

GaPJ^ISIj^fclZ^yj F E T L frB#. 2 

dtfsft js<t^ i*& -> zzm <: r <z t 0 z- s 

5* ££|Z. if|Z I nGaPJg^fflL^CtlZJ:U J F 

&&TZ>zttf?$%. =t Lr. £<J)«iSirfci>-ciix 

t!S* ^-F Jl/SJI^IzvKiTc^W^^difBS^Jit 

* * * ji/jf zpattir L^fc *D v «ot**» y * # f 

COO 35] £fcfr|2 

JUT, 117-1*11 1 ^#P3Lr^2(D^^0)^^|Z 

[00 36] IffiSfiGa As£fJs2 0 1±|Z. R-J?4 
00nmfl)GaAsM";77i202 t PlOOnm 

K- 7A I 0. 2Ga0.8As^-i>7 7 -©2 0 3. 
Si|4x1 018cm-3H-7U:^4nm<J)AI 
0.2Ga0.8As^j«JSJf 204. K^^nrn^T'VK 
-7A J0.2Ga0.8As7»:-*7ii2O5 v 1 5 n 
mOT > 7 t n0.2G a 0. 8A s *r ^Jl/@ 2 0 6, 
K@2n rn(D7VK-7A I 0. 2 G a 0. 8A s 7^ - t7S 
207. Si^4xi018cm-3P7"LfclRI?9nm 
0)AI0.2Ga0.8AsfWgf2O8, KJ?17nm 
(D7V^-7l n0.49G a0.51PJi2 0 9. Si|4x 
1 018cm-3F-7 LfcK^I 00nm(l)GaAs^ 
y7il2 1 2£Jg,*£?|ftj5£|| (MB E) i£5 

^Jg^ti^ (mocvd) ifciz^yxes*^? JLtf 
ilsiixtf^+^^Jl/^^^fiiig^tr^ 

[0037]^IZ fWLfc7x^±|ZJSU'Jt7ftiKa 
□ Lfc777 29 1^J^j5f U I n0.49Ga0.51 P@ 2 
09^^h '^^JflZfflL^rGa As^-^v7Jf 2 1 2 

Mv?VW«. U9li7x^hX'i»^V7^(J)tf^ 
[0038] ?^29 1^2tA:^ £ffilZS i O 

2K2 s 1 ^fMr*. mtzizv- wtx&mn u 
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f:?7C292^'U S i 02&28 1 £X?*V 
OT'Z» m 1 0\tS i G2&2S 1 Sly^V^Uft 

0>tt52£jSLTL*£* >XIZ, Hi 1 IZ^T<£olZ. ?7 

?£3 2^m IfeffilZSaSL*: I nO.49GaO.51P 
J§2 1 9±|ZS i 02&23 1 LT. V-h 

f*)D20IZM6 E;£355L>ttMOCVD&|ZJ:y Zn afc 
li C£ 1 x 1 O20c rn-3 F-^l/iPtGaAs 220 

[0039] t-fl)fk D*G a As 2 20JfO)J:IZ'?- 
h^S2 7 1 ^Jgjsfir^* *:lZAuGe£;fe£U7h* 
7EU/7Q-f (ffl*«40 0*C/ 1 m i n. ) £ff|A 

[0040] C0)«jSSffll^Cfcl=J;yp*S©fElS 

«KTCfclZJ:yj FETQRlBIIIStS^a 
Sfcfc, I nG a PJgS^SI^/zCtlZJThJ J 

■3*«R<*-£ fctf? £<olZ. ElZlnGaPJf 

r, c^wjsiztei^Tttxes^FS'-p^^izvjKjc 
u 

C0041] S?ffiffl3 

m 1 2tt*^<D353a)||M(0JK!g<D«S5irTtWflB 
B. B 1 3~H 1 6ttlsl^<j>S!JSJi^|zfcl7^ffigl 

Bi 6^#psur»3©3eH!<j) 
JBSIZ-dutSWT*. 

[0 0 4 2] ¥fg»t£Ga AsStS30 1 ±IZ, Rj? 4 
O 0 n rn(J)G 3 0 2, 1 0 0 n m 

S i 54 x 1 018c m-3 K -7 L/i:BIJ94 n md)A I 
0.2G ft0.8AsCT #SIS@30 4, Rg@2 n m(J)7 V F 
-7A l0.2Ga0.8As7A--tt@3O5. ij?15n 
mfl)7V K- 7 I n0.2G aO. 8As 3JM93 0 6. 
[|j?2n m<OTy\r — 7 A I 0.2G a 0. 8A s 7A' - »t if 
307, S i ^4 x 1 018c m-3 h" -7 Ufc&J?9 nm 
(J)AI0.2Ga0.8As^^g3O3 s 1 7 n m 

0)7>h*-7l n0.49G a0.51P^3O9 v Zn^fctt 
C$1 x 1 O20cm-3K-7tfcp*GaAs@32 O 
SJflft&TCMfi (MB E) &2fzl*1i«£jg£t§JSJtfl 
Cmocvd) £lzj;yxfc:5 4^rnrfJi£r-5* H 

3 itx bfs 4 r Mm«>m l r us ♦ 

[00 4 3] &IZ, 0 1 4|Z^TJ;dlZ. 77539 1 
%PMLf- h*§&3 7 1 SJBrfr*. 775fi££^ 

♦GaAsl320S«i«R»^(DI-^i»VM:JS 



[0 0 44] £E|ZS i 02K38 1 Mr 

t<Df*. B1 S|Zinrj:5|=7^{?3 9 2$JBll 
U 381, 3 03- 3 09Ji£ft££T3.. 77550$ 
S i 02K38 1 5775 HTv V~7. KU 
-f V^SSPIZMB E&&5l>ftMOCVDi£iZj;y S i 
5 4 x 1 o 18c m-3 K - 7 Ufc: n *G a A s tf- ^ y 5 

3 V5 5 h B 3 1 3 £S ftSHMMr *. B 1 e off 3 

M3 7 2SCf F 7 3 ^ffiffl 1 fcH«lZ 

JKflSU Bl 20>fllS25?S5. 

[0045] C0)»SSfflL^CfclZctyV-7a^K 
U -f V*l£6> £ 6 1 »d * Jl/Jf ^0> Zl 5 h 5® 

775 |ZL TptGa AsJg3 2 OSly^^T^fc 
«3-ttfl>ai^-h»JSSd5fJ*3ft-&. JilZI nGa 

PJI%JHl«9Cfel=Jtyj FET0)ffiN±*=?t£5fa±£ 
i fc J F ET 0)$£flft€SaiT5Ci: 7? 5. 

*Lr, co)«jSlz*iL^ttres*Vi"^Jrt»llzv 

Sera* <D*fl y ® ttJI fc * * *Jtr00atlTU* 

fc«V»|jc*«y»it!W*aiF ET»fflMZ#;l*fl5*6i 

[00 46] 3gjfcfl]4 

B 1 2 iz^r^3 (DS6fifiJK3£(0*Jfl)S!xS*i£$S£q8T 
5. B 1 7 ~B i 8 l4I^3i<r)«lCDSJ2ja?IlZtel75iaf 
ffiHrS^* lUTs Hi 2. Hi 3, Hi 7— H 1 8. 

[00 4 7] |?Mfiij3i:|5]^iZ 3|Z^r«iS5 
»fcflL B1 7|Zi^rctdfZ, f*jdlL/='>xA±|ZV7 
53935^J5$U 7VF-7 1 n0.49Ga0.51P@3 

0 9«Iy?V^ hv^l|:fflL»rp»QaAsf 3 
2 0««ilUntA4)X yff V HZ<£ yfflRttlZ-5 x 

[0 0 4 8] JfclZ, 11 8|Zif^r<tdlZ. 775 39 3 
£J&£fl. ?753945Jgfi6Up*GaAs320@ 
0)±|Z^T-h^3 7 1«»jdr^ 

[00 49] ^|Z. 7^3 9 45im §15. H 

1 S0)XB«»W3t^«|ZffdCfcT. V-7. K 
U-f V5WIZMB Ea»*L»ttMO CV «|=Jty S 
i$4xl018cm-3F-7LfcnfGaAs>f-^v 

[0050] sesens 

b 1 2iz^r^3 o^e»»fsa>£iz«j(D»iMS£$im 
ii 9~B2oiii5UKSg<o*ifl)Kaia?iizfc^^ 

B/fSH"C^^» JUT, §12, m 1 3, B 1 7&tfH 1 

9~B2o«psur»»Miz-3uiTawr*. 
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[0051] mm\3h:^mzLzm^ siz^?®^ 

9 3£Jf2$U nO.49GaO.51 P^3 0 9 

h-y^J§|ZfflL^rp»Ga AsJf32 0 
£M*l*fiR»ifc(DX h IZ J^J jSfftftlzO x ^ h- 

[0052] >X|- £ElZSi02|£ 
3 82^^5* (D 1 9 IZ^TctolZ^O 

395^U 382, 3 0 3- 3 0 9Jg£R££T 
?7.{J3 9 5^£a Si 02^382^7^5 
tlT, V-X KU^V^&2BIZMBEi£&£l>|*M 
OCVD^mUs i$4xl OI8cm-3F-7L*:n 
tGaAs^-5 7 5:V5^M3 1 3$f^^ 

iT^ 12 oii@3 1 3j^^a)flfiS^ Lrus, 

r<Df£, ^37 1, V-*^fc3 7 2&tf F U 

^ V^37 3^L H2«m 
COO 5 3] HJfcfflO 

©, ®2 2~m2 5\mj&mv>&&mz\z&\imffi® 

JUT. E2 1~H2 5£^5t,r*4i!>£M!<D 
fl^lZ-?i>TtK$lT£, 
COO 5 4] ¥fg^tiGa As^tJ54 0 1±|r. JRJ? 4 

0 0nrn(I)GaAs^77 7*^4 0 2, 1 0 0 nm 
U)7Vt ; ~7AI 0.2Ga0.8AsM'y77-i4O3, 
S i £4X 1 013c(n-3K-7Lfc&J?4nmfl)AI 
0.2Ga0.8AsfF«|gf4O4, «UfE2 nmfl>7 
-7A l0.2Ga0.8As;*A*-tfJf 4 05, Kf15n 
mO)7V K- 7 I n0.2G aO. 8As *Jl*i4 0 6, 
|RJ?2nm(J)?VH-7A I 0.2G aO. 8As^^-tt© 
407, Si^4xl018c m -3^-7U:IRJ99niTi 
<DAI0.2Ga0.8As^f«JgJi4O8. Kf17nm 
fl)7VF-7 I n0.49G aO. 51 Pig 4 0 9, ZntfclJ 
C £ 1 x 1O20cm-3F-7L/i:P + G8Ast42O 
^iRSC^TOjdlg (MB E) £3fctit€tt£jg£f§dj£ 

(mocvd) SlzJtyxtfS^-Hl^^r*. 02 

2 liX W **/^il/«S^0)»5S ^ L 
[0055] &|z, ©2 3|zif*rj;3lz. rtfiSU/i^x 

COO 56] ^f-h*ffi 47 

t UT-^f- h^Bl^ff) p tGaAsi420^4 

hli«tya»Wilz^x vVJL 'j3--y9tZ>. ItiH 

X. ±m\ZS j 02&4 8 1 £ffcdr5. *<Df& 12 
4|Z^TJ;dlZ, 7^C7 49 2^JgfiS U Si02&4 

3 ?^{7 4 92^fi [*l2 5|Z^T 
c£5|Z, Si02i43l577{?Hr. V-A h" 
U<f V^ti2lJ|ZMBE;£&3l>liMO CV D&|ZJ;y s 

1 £4x 1 018cm-3H-7l/:ntGaAs?r-$7 



4 7 2RCf FU>«i4 7 3WrtU ©2 1 <JM8£ 

[0057] z<nm]£^mi'>z>zk\zj;yn*m<»im 

TSfc*. *-^9ziV$l2hJg4 1 
3imm<bRmtfiAl SSttfl* I nGa PJf40 9? 

assK r caizj:u j f £T<ng;m)m\£tt&>z>z 

ktfiVPZ. I nGaPf40 9^l^:Zi:l: 

S40 9€fflL»*Cfcl=J:y J F ET<H»E»tt£fr± 

IZ VSlSmCD^ IJ ttJi fc *V * J» Aifig tir 

t^fc*V»S*«y*itlW»tfF ET»fWZ4-i«g 

[00 58] »EM7 

i2i i=n%r5S4(DSgffi»sia>jMo)isns%Mr 

H2 6-ll2 7|i|^fS0)»l<0SiSfl*ilZfel7«f 
ffiirS^. JUT* ©2 1. ©2 2, ©2 6, ©27, 
(12 4, El2 5»BSUr»»Ml3^l^rar*. 
[00 59] Sltt«6fc|a|aiZLr|S|2 2|Z5?r«jS€ 

8fc& ©2 6izif>rj:diz, fM'Lfc4xA±iz?2 

9 4-9 3£JBfllU 7 V h" - 7 I n 0. 49G a 0. 5 1 PJjf 4 
0 9?Iv ?yt?Z h'y /^SIZfflUTP*Ga AsJi4 

2 0£, WilliKlftft^iy^vhlz^yatRttlZ'p 

C0060]^|Z, ©27 |Zi^TJ:dlZ, 7^493 
£fl££HL 7^494SMLp>G8AsJ|420 
0)_tlZtf- h*S4 7 

[00 61] 7^9 4 9 4«M£flL £JfcfcJ6*: 

PIfillZ, ©2 4iZ^r<tdlZS i 02K4 8 1 Sftrft 
f-flik 02 5|ZtfT<£3IZ, Si02i48 1$ 
7*9 fcUr, V-X K U-fV*MWZMBE5£<(5* 
L*ttMOCVDaiZJtyS i ^4x 1 018cm-3H-7 
U:n^GaAs^-$ Z\y%0 h@ 4 1 3^fi5^ 

t*. v-^«4 7 2»tfKu-rv«e4 7 
3«gjdiu ©2 ia>«jg^f#^. c<DX^lzj:y, *5 

C0 0 6 2] %ffi«8 

©21 izinr»4a«^iiBa)£iz^ifim2%snii 
©2 8~©2 9tt^j^ifl)^o)sriSjasizfci7a 

Wffi©r^^» JUT. ©2 1, ©22, ©26, ©2 

s, B29«»iRLT3k»«iz-7^rmir& 

[0 0 63] Sg)5fi«6i:|5iaizLr©2 2|z^r«Jiflt 

awjdUfefft. ig»fiW7i:Piaiz^xn±iz7^^4 

9 3^JgfiHtr7 7 VH-7 I n0.43Ga0.51Pjf4O9 



£X",' h y ^JflZfflUT P + G a A sJi4 2 0 

C0O54] & !Z. i28 \Ztf. T<£ 5 IZ, 7^493 

m.&%. ±mzs \ o2i48 2^f^r^ £iz, ? 

.^4 95^m H29|^r^dlls S i02fe$ 
432$?^tir. V-X FU-fV«3W=MB 
Ei£jfc<&l%ttMO CV D}£|ZJ:USi $4x 1018cm 
-3 K - 7 t f:n ♦ G a A s <f - ^ y 0 Z\ V 5 0 4 1 
3£/i$flT£* t(D^ ^- h^4 7 1, V-aM 

[OO 6 5] UT<D3SttM9~1 3|Z, ZJV59MgffL 

ws&gB? tzmmmz^x^mr^ 

[oo 6 5] Hjfe&jg 

131-D34 ttlWa0)ttOTIllZftl?3ttfffi@ 
fclT* (2)3 0~ §3 4^#P.3LT:^5C0^^(J) 

C00 67] ¥rg^t$Ga AsStfi5 0 1 ±|Z. B£J? 4 
00nmd)GaAs^777f 502 % 1 QOnm 

0)7Vf : -7A I 0.2Ga0.8AsM'y7?-J|5O3. 
S i ?4x 1 013crn-3F-7 L*:&J?4 n mO)A 1 
0.2G aO. SAs ^^H5 0 4, Kf2nmO)7V( ; 
-7A l0.2Ga0.8As^^-«tJf5O5. 1 5 n 

mftyy Y--7 I n0.2Ga0.8As f^^llfi5 0 6. 
Il?2n m(J)7VF-7A I0.2G aO. 8 A s J*^ - ttf§ 
507, S i^4xi 0l8cm-3F-7LfcKJ?9nm 
CO A I 0.2G a0.8As*fffifSJi5 0 8. 1 2 n in 

<l)Tyf-7l nCt.d9GaO.5IPf 5 0 9, &J?5nm 
C'7V^-7l nGaAsPJf5 3 0. |J?3 0nm(D 
7VK-7Ga Asffi«WA*Jf5 1 S i £4 x 1 0 
18cm-3^-7 U:KJl6nm(J)A i 0.2G a0.8As9 
-f KUt^^h '^©5 11. Si 54x1 018cm-3 
H-7LfcKI1 00nm(J)GaAs^^77§51 2 
%JRfc£?SljM (MB e) &afcl««£JgS*irtifl 

(MOCVD) &\Z£yx.\*Q**/v9\ f Mt** 13 

[0063] Sfc|Z, H3 2|Zi^rJt3|- fEtfi L/=7x 
nJ:IZ9^KUt^ (^2 0)iJ-t^) ft5BBDUfc7^{7 
591^U A!0.2Ga0.8As9-fh'Ut^h 
7^15 1 1 5ly^7h 'V/^II^L^TGa As 
**-v 7@5 1 2Jf£Sfllft|IX-;/ LO<t 

(b 7J 7 4: 7 v 3? O * /u 7 y ft * 0) 7J 2 
(tt*ffBC l3+SF6#fc-) ^AU^^^flvf 

v?lzj;yojfl6r&£, 

[00 69] *JBlZ*aiLrL^a»d©A I 0.2Ga0.8 



As9^F'Jt77h'^«5 1 1 t77^59 1 £ft$ 

£ LfcflL £®lzs i 02KS 8 i fcftrfrS, SffclZ 
-Sf-MJtaS* (SSKDU-t^) »Lf:7^^?5 9 
2£JgjdU Si 02K58Ul7f^T^ 2£ 
IZ, I nO. 49Ga0.51Pjf5O9^h^^Jf|Z^l\r 
K©3 Onm(D7>l c -7GaAsS«0i2i*S5 1 O. 
I nGaAsPJi5 30^J^|iK^(DX^^^^h 
IZ^yjS^lZ^x-^ Hy?^T5. §3 31^1 

•v hr vf ^L*** 

[0070] *|Z, H34|Z^TJ:dlZ. 7^59 2 
^SBlZ&tfiLfc I n0.49Ga0.51Pf 509 

_hlzs i o2Ks s 1 t tz\ ^f- hdanSPlz 

MBE£fc5lM*MO CV Di£|ZJ:yZn^fcttC5l 
x 1 O20cm-3 H-7Lfcp + Ga AsJf52 O^fifr^ 

[007 1] f(J)a p + GaAsi520fl)±|:'7"- 
h*S5 7 1*JBrfT* # ^lZAuGe^^|IJ7 

7&tf7 7 P-( (H^40 0t/1min. ) =6fllA 
7-^g5 7 2jSi^FMV 

^5 7 3^^JdiU H30(Dffi£^#^ 

[oo7 2] z<nm)s&mi^zt\zj:v p*m<r>im 

£ft£*KrcfclZj;yj FETfl)^J5^m^*f)^ 
Cttfr^^ @H«TI nGaPf^DfcC 

tfrsxes^tM'jM&sizsifL rtffi*. inGa 

As PJ§5 3 0%mZZZ. MZ^y^ +rv7ig512 
*Ji/Jgs O6/\0)Zi 0 hfSfiC5t5 5 itr^Z 

ttfr^S* £6IZ. I nGaPf 50 9m^Zt 
IZ^J J FET(DffiEHm£fa_t?-t+, JfcJFETd) 

fci^iixest+s'* )i&mmzvmTt%<nw)&z_ti 

l#m& F E T|^ftlZ4-^^SAittL^ ^^0)^)77 
tt, I nGaAsPi530fcI"^>C?UrUt^ 
JKjdlLTUfcto I nGaAsPi530^-5?gl,r 
ft ^l^tt^Ji 51 y ? >^"t* 1" IZSS 1 0) U t J&rf 
ISUt^I*llZptGaAsf5 2 0^jdjtr6a 

[00 7 3] HJfcfFjl O 

H3 6HEl3 9liP]^HgCDS!JSia?ilZfcl7^SI5I 
"Cft^ i3 5~I3 9^#?S LT3g6 0)^(J) 

[00 7 4] ^Jg^ttGa As^tJ56 0 1 ±|Z. KJ?4 
00nmfl)GaAsy^";7?@602 l KJ?10Onm 
(J)7VH-7AI0.2Ga0.8As^777-f6O3, 
S i $4 x 1 0 18cm-3h*-7 L/bKJ?4 n mO)A I 
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Q.2G a0.8As*FfitfgJl6O 4. Rj|2 nmfl)7VK 
- 7 A I 0.2G aOJAs ^-^605. &@ 1 5 n 
nVJ)7V K— 7 I n0.2Ga0.8As^t 4JbJ96 0 5, 
R3J?2n md)7VF-7A I 0.2G aO. 8A s 7^ - tfjf 
5 07, Si^4xiOI8cm-3H-7U;IRil9nm 
(J)AI0.2Ga0.8Asi?jHfgS6O8, ^12nm 
<D7VK ~7 I n0.43G a0.51PJg6 0 9. &#5n m 
(0 7VF-7I r.GaAsPf530, Si$4xl0 
18cm-3F-7U:KJ?1 OOnrnO)GaAs + t»v7 

1 2%ii^?ifijM (mb e) &ztz\tmm£m 
fttlrifi (mocvd) ^izjzyxtfs*^ ji/dj^r 

[0075] &ir, ftJ5SLA='>xM±i:j!2:i^j-tr^6iBg 

□ 1^:7^69 1^1, I n0.43Ga0.51 PJ§6 
I n Q a A s Pf 6 3 0$j?j^KKi^(J)I V V h 

[00 7 5] 7.7^59 1 LfcflL £ffilZS i O 

2^6 3 1 £ffrdiT3* Sffcirtf- MJfcaaMMDL 
fc7J*56 92£J&dlU Si02K66 1?l7fV 
?T** H3SIJS i 02&6 8 1«IvfV5?»fl)il 

2*KlSflL SffiHSiiibfcl n0.49G a0.51Pi§6 O 
9±|ZS i Q2K63 1%:??.0 klZ. *f - USDS? 
II MB ES&<5UliMO CV D£lZ<fcy Zn SfzliC^ 
1 x 1 O20cm-3H-7 Lfcp*G aAsf620^ 

[00 7 7] tO)^, D*G a AsJg62 Od)±|I>f- 
h^ffiS 7 1 £8$j3T5* ftlZAu Ge^3B^«J7 h * 
7&C) : 7P'1' (j?UI^4 0 0t/1mi n, ) ^fTLK 

[0O7 8] COmiS^L^C P^(J)fe»S 

Cfc^S^i, I nGa PJg609$fc5l^c 

T *x est * i» Ji/Wanacf b £ z. t iz J: y , 

=t^^7f 61 2fti^?i»*^e6 0 6/\(J)3V39 h 
^ffi^lSsSr^Ctfiir^^ £«o!Z, I nGaP@6 
0 9£JBl^Cfc|Z fl fcy J FETa>l»JE«tt«|±* 

r L7\ C0)«iSirteUTlixt'5*i"pil/j5SMIiv 

fc«V»!S*«jy*X.*!iaid5F ET»f1M=4;L*i!5Sft5 
tfU ^COJMTlt I nGaAsP|630fe!yf 



V^L7y-fe^*JBJrtLTL»fctf, I nG a As PJi 6 

3 o*-*m Lr^^L^ii^^x-y^v^ttriry-t 

7£JBJ5SU iSy*7l*JlIp*GaA sJf 6 2 0£flgj5S 
[0079] £J$#]1 1 

©4oi«s:^(j)^7 o^momm^m^TriTmm 

JUT. i4 0-l4 45M3LTS7(J)$ffi(D 

[00 80] ¥&&t£Ga As^tJS? O 1 ±|Z, &J?4 
OOntnOG a AsMv7 7*17 0 2, KIP 1 0 0 nm 
0)7 V K- 7 A I 0.2Ga0.8As^77?-l7 0 3, 
S i £4 x 1 0 18cm-3F-7 L£&J?4 nrn<J)A I 
0.2G a0.8As^tf*|gJi7 0 4, &J? 2 n m<D7V K 
-7A I 0.2Ga0.8As^^-tt©7 05, i)?15n 
m(J)7VK-7 I n0.2G a 0. 8A s T^I/©7 0 6, 
iRI92n mO)7V K~ 7 A I 0.2G a0.8A s 7^- tt® 
7 07. Si$4xlOI8cm-3K-7LfciJ|9nm 
(OA I 0.2G a0.8As^ffi|gf 7 0 8, fl^f l2nm 
(D7VK-7I nO. 43G aO. 51PJf7 0 9. |^@5nm 
fl)7Vh'-7l nGaAsP|730 l Zn|f;|jC5 
1 x 1 O20cm-3K-7 LtzP*G aAsf 7 20^p. 

^OTew^ cm be) &ztz\tm®&ffiz.m&& (M 

OCVD) l£lZctyxe5+^^Jl/^1-^ 14 1IJ 

x t'3 * s> v omft $s l r I*** 

[0081] &|Z. !42|Z^rJ:3IZ, 775791 
^JEfiL^- h*§IS7 7 1 £fl2fiSTS. 775 7 9 1 m 
Of- «7 7 1£77?|Z, I nGa As Pig 
7 30U^V^7h7^ar^- «S7 7 1 
TW#<D p + GaAs|7 2 0£ffl *|iJK&MO)X 

whiz J: y iz^ i-^i'^ 

[00 82] *|Z, £ffi|ZS i 02&7 8 1 £ftfl*U 
H43|Z^r^dlZ. 7^/J7 9 2MU SI02 
K78iO)V-7- FU-fV««BBJSS9SK*r*. 7 
7^7 92^m S i 02&7 8 1 £775 t L 
r, V~7* F W^S2fO)l nGaAsPS7 3 0 
±|ZMBEi£&3H|*MO CVD&lZ^y S i 54x1 
018cm-3K-7l/-:ntGaAs^-=7^ ZIVS5 
hE7 13^T^ t I5]4 4tt<f- = ^C7ZJV3 5h 
f7 1 3s&^kOm^7T>lZi^ 
1&77 2R£fKU-TV^S7 73^fifiU, i4 0d)i 

[00 83] C0)«5g$fflLv^CklZJ:yn^(J)fs^ 

^r^is*, r«^^-?75av5^M7i3 
JKs*«(j)^7^p^-^gu afcHTOfi«i<r 
ctizjryj FET(j)Sjaie^t*^s;^ci:6577t 

5. 27z. I nG a PJf7 O 9^ ti 5 I^^C fclZJ: y J 
FET^iSLfcB^, ^-^ttl^lvUvf 

-?5 : &M<rCi:di7§'l). X. I n Ga As P@7 3 
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> 6 * * * ; It m <\ 0) □ > 3 £ h « J5t ft T £ C t 77 

ff^frf7tlft£* S2f III nGaPi^fflL^at: 
<tyjFET0)j»BE»t4J&&±*tts l/:JFETfl)S 

MWMWRT*£fc ^Lr, coflBSizjs 

[00 84] £JfcftJ1 2 
§ 4 O \Z7fi?&mUR<J)% 7 tJ)Hffi<D^5gO)»JO)S!jS*j£ 

WWW*. U4 5 HI 4 6 liPI^WO)S!jSffl^l=te 
I^KSirR^ JUT, §40, §41, (145. § 
4 6. 14 3, @4 4=£^UT*MMII-3l»TSfflfl 

coo 8 5] £i£M 1 1 fcpiaizLrH4 nz^risis 
Sftfc», §45|z^r <£dlz, ttrtlfc^x^l:? 

;,'?7Q3^U 7VF-7lnGaAsP|73 
O^X 7^J||=ffiUTP*<3 aAsf72 

0 z. tf i7ffVM:j: y SAW Wiv 

[0086] &j|Z, §46[Z^r=£dlZ. 7^793 
%I^S?ft. ??.'? 7 9 4^l,ptGaAsi720 

COO 37] &|Z, 775 7 9 4€KSft. £ffiM 1 1 

fcHBlz, §43lzfnTJ;5lz. £ffilzs i 02&7 s 

1 <MMRtf^3-vft:«MU §4 4iz^TJ:diz 
s i 02K7 s 1 1 ut\ v-a, k u-rv* 
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